The correlation of the appearance of sex skin reddening and the mating season has been observed in both sexes in free-range and laboratory settings (Baulu, 1976; Bielert and Vandenbergh, 1981) . The seasonal changes in sex skin have been correlated with changes in testicular histology (Vandenbergh, 1965) . A similar correlation between seasonal breeding activity and increased concentrations of circulating testosterone has been demonstrated in male rhesus monkeys (Gordon et al, 1976 (Vandenbergh, 1965; Michael and Wilson, 1974) . In contrast, administration of testosterone did not cause an increase in the redness of sex skin in intact free-ranging male rhesus macaques (Baulu, 1976) .
Oestrogen and ovarian activity have been linked to alter¬ ations in sex skin characteristics in female non-human primates for many years (Michael and Saayman, 1968; Czaja et al, 1977;  Carlisle et al, 1978) . Sex skin areas became pale in female rhesus macaques after ovariectomy and increased swelling of sex skin was observed in those with a cystic ovarian follicle (Zuckerman et al, 1938; Herbert, 1970) . Similarly, in pigtail macaques (Macaca nemestrina), sex skin redness peaks have been shown to be an index of the onset of ovulation (Bullock et al., 1972) . Systemic concentrations of oestradiol have also been shown to increase just before the breeding season in male rhesus macaques (Bercovitch, 1992) Table 2 ).
Discussion
The results of this study support previous findings that testosterone is an important hormone in the control of sex skin redness in male rhesus macaques (Vandenbergh, 1965; Michael and Wilson, 1974; Baulu, 1976 (Cleveland, 1979) (Zuckerman et al, 1938; Herbert, 1970; Czaja et al, 1977; Wallen and Goy, 1977) . Similar findings have also been observed in pigtail macaques (Carlisle et al, 1981) . In these studies, serum oestrogen corre¬ lates with increases in redness, in contrast to our findings in males where no correlation was found. However, serum oestrogen in cyclic females peaks between 100 and 300 pg ml-1, 10-100 times higher than the concentrations measured in male rhesus macaques. It may be that biologically significant changes in oestrogen concentrations in males are too small for our assay to measure. Another possibility is that, because post-treatment samples were collected 24 h after the last injection, serum oestrogens may have cleared more rapidly than tissue oestrogens. (Lipton et al, 1990 ) and blocks oestrogen-driven behaviours such as ejaculatory activity and sexual motivation in male cynomolgus monkeys (Macaca fascicularis) and male rats (Raitus norvegicus) (Bonsall et al, 1992; Zumpe et al, 1993) . In the present study, the fact that fadrozole decreased sex skin redness while dihydrotestosterone had no effect suggests that the aromatization of testosterone to oestrogen, rather than direct androgen action, is a necessary step in the mechanism of the control by hormones of sex skin redness in male rhesus macaques.
The measurements of sex skin colour in the present study were taken with a reflectance spectrocolorimeter, which is an improvement over previous methods using visual comparison of skin colour to Munsell colour chips (Cleveland et al, 1943; Vandenbergh, 1965; Dixson and Herbert, 1974; Michael and Wilson, 1974; Vandenbergh and Drickamer, 1974; Baulu, 1976; Bielert and Vandenbergh, 1981) or by scoring based on visual assessment of estimated colour intensity (Czaja and Bielert, 1975; Czaja et al, 1975; Wallen and Goy, 1977 (Bercovitch, 1993 (Bercovitch, 1992) . The role of oestrogen in male sexual behaviour has also been studied in male pigtail macaques (Zumpe et al, 1993) (Williams et al, 1994) . Gilligan et al. (1994) suggest that oestrogen may enhance the actions of endo¬ thelium dependent vasodilators. It is known that vascular tone can be regulated by the endothelium via release of nitric oxide (Moneada, 1992; Nathan, 1992 
